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Coastal zone is a strip district located in the transition area between sea and land. 
With the implementation of reform and opening-up, relying on its geographical spatial 
location and high productivity, and the policy of developing export-oriented economy 
by government of China, coastal zone become the region where economy develope 
rapidly, resource exploite and utilize most frequently and have the most densely 
populated. Waters between Xiamen and Kinmen located in the midddle of the Taiwan 
straits west coast, and center of Minnan golden triangle, is under Xiamen, Quanzhou 
and Kinmen administration. With the process of accelerative industrialization and 
urbanization, various of Marine engineering construction expande unceasingly, such 
as enclosing sea and cultivating, coastal reclamation and so on, consuming a large 
amount of natural coastline and tidal flat wetland, affecting the ecological 
environment of waters between Xiamen and Kinmen. But for Kinmen, which is under 
different society system with Xiamen and Quanzhou, the degree of coastal 
development is relatively low. Therefore, considering the kind of special geographic 
environment and economic status, in this study, the dynamic change of coastal zone in 
waters between Xiamen and Kinmen was monitored. 
In this paper, the change characteristics of coastline, coastal zone land use/land 
cover, and tidal flat area were analyzed, based on the methods of waterline and 
shoreline extraction, and coastal land use classification by using Landsat data from 
1973 to 2016 and the analysis methods of GIS. By calculating development intensity 
index of coastal zone land, the driving mechanism of nature and people was also 
preliminary analyzed. The main results were as follows: 
Firstly, the change characteristics of coastline in study area were analyzed, the 
results indicated that the length of coastline increased first and then decreased from 
1973 to 2016, and the trends of coastline were varied in different districts, mainly 
affected by sea reclamation. Over the past forty years, the proportion of artificial 















the retention of natural coastline in Kinmen was still greater than 80%, the other three 
areas(Xiang’ an, Nan’ an and Jinjiang) were less than 10%. For the space variation of 
coastline, the biggest change of coastline occurred in 2003 to 2016, mainly caused by 
people activities and expended to the sea, while Xiang’an changing biggest and 
Kinmen varying least. In addition, under the action of waves and wind, coastline in 
study area was eroded in different degree, north shore of Weitou Bay and southeast 
shore of Kinmen were the most significant. 
Then, the land use/land cover change in coastal zone and the change of tidal flat 
area from 1993 to 2014 was analyzed using four remote sensing images in 1993, 2000, 
2005, 2014. The results indicated that the land use patterns of coastal zone in study 
area were mainly agricultural land and construction land, followed by artificial 
wetland, forest land. And the area of construction land increased year by year, 
agricultural land and artificial wetland reduced gradually, and the increasing parts of 
construction land mainly derived from agricultural land and artificial wetland. In 
different periods, the land use patterns of coastal zone in these four districts was 
different. From 1993 to 2000, the obviously variation of land use change in Xiang 'an 
was that salt fields were tranformed into culture zones. And in Nan’an and Jinjiang, 
the construction land increased significantly, mainly transformed from agriculture 
land; Since 2000, construction land of coastal zone in these three districts increasd 
year by year and Xiang’an increased biggest and mainly derived from agricultural 
land and artificial wetland (including salt fields and culture zones); While in Nan’an 
and Jinjiang, construction lands transformed from agricultural land and artificial 
wetland reclamation. Compared with the three regions, in Kinmen, the change of land 
use patterns was not significant. From 1993 to 2014, tidal flat area between -1 m and 
+ 2 m showed the fluctuations characteristics of reduced first, then increased, and 
finally reduced, and among these four areas tidal flat area in Xiang 'an changed most 
significantly. 
Finally, driving forces of affecting coastlines development, coastal zone 
development intensity and change of the tidal flat area which mainly included natural 















natural factors was a major reason of shoreline erosion in study area, and the 
topography was an important  factor  restricting land use and distribution pattern of 
coastal zone in study area. Population and economic development had a close 
relationship with the variation of coastline and land use pattern of coastal zone. From 
1993 to 2014 population of study area increased year by year, and mostly distributed 
in the coastal area. What is more, increasing amplitude and trend of development 
intensity index of four districts differed from one another. In the process of 
urbanization and industrialization, economic structure adjustment and regional 
development policy significantly influenced the different land use conversion such as 
construction land, agricultural land and artificial wetlands, and utilization ways of 
coastline. Spatial and temporal variations of tidal flat wetland area in study area 
mainly depended on the comparison between the changing rate of upper boundary and 
the lower boundary of tidal flat. Human activities such as coastal reclamation, marine 
dredging engineering were the important factors which affected the variation of tidal 
flat area. 
Keywords: Coastal zone; Land use change; Shoreline; Tidal flat; Satellite Remote 
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对海岸带的破坏（Rebelo et al., 2009）；滨海湿地生态系统为濒危的物种（水鸟、
哺乳动物）提供生存、繁衍的栖息地，对保护全球的物种多样性起到了极大作用；
（4）文化服务，滨海湿地在以陆地为基础的旅游业发展中发挥着至关重要的作





源包括岸线、潮滩及湿地等资源被严重破坏、海岸带灾害频发等（Burak et al., 
2004; Cai et al., 2009; Carreno et al., 2008; Fan et al., 2006; Gan et al. 2009; Levin et 



































环境和经济地位，结合遥感和 GIS 手段对海岸带开展动态变化监测更显必要。 
1.2 国内外研究进展 
1.2.1 国外研究进展 
早在 20 世纪 70 年代，联合国就提醒各沿海国家，海岸带资源是一项“宝贵
的国家财富”，并明确指出，对这一带的“正确管理与开发”是国家发展计划的重


































区海岸 1941～1991 年岸线的变化模式；Yagoub 和 Kolan（2006）利用多个时相












平面上升的举措；Hadipour 等（2012）利用 Geographic Information System（GIS）、




感和 USGS（United States Geological Survey）研发的 DSAS(Digital Shoreline 
Analysis System)模块监测分析了印度 Tamil Nadu 的海岸线变化。Esmail 等（2016）
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